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Abstract 

 

Food insecurity remains a challenge in the developing regions of the world and in particular among rural folks 

whose main source of livelihood is from farming and thus time bound. The study through primary data from 120 

cassava farming households examined how income diversification strategies could improve food security. 

Descriptive statistics, USDA food security scale and logit regression model were employed for the analysis. 42.5% 

were food secure while 57.5% were food insecure. ‘Cassava income + agricultural incomes’ (CA); ‘Cassava 

income + non-agricultural incomes’ (CN) and ‘Cassava income + both agricultural and non-agricultural incomes’ 

(CAN) were the diversification strategies identified. Income diversification strategies and increased farm size 

exerted significant positive influence on household food security. Promoting income diversification into other 

agricultural enterprises (beyond cassava production) and non-agricultural businesses is therefore vital to 

enhancing household food security. Efforts to transform cassava farmers into large scale commercial producers will 

also enhance food security substantially.   
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INTRODUCTION  
 

Attainment of security in terms of food in 

most developing regions across the globe 

including Nigeria remains a concern at the 

center stage. About 70% of the population in 

Nigeria are agrarian in nature as it serves as a 

means of livelihood for a significant number 

of people particularly rural inhabitants who 

produce food through their engagement in 

various agricultural-related activities in a bid 

to ensure food security [18].   

According to [21],  food security refers to a 

condition  in existence “when everyone at all 

times has unhindered physical, economic and 

social access to enough, safe and nutritious 

food that meets their dietary and food needs 

so as to live an active and healthy life either at 

the individual, household, national, regional 

and global levels.” Food insecurity on the 

other hand implies a condition when human 

beings experience some difficulties in 

accessing food both physically and 

economically [6].  Despite several programs 

and interventions over the years in Nigeria to 

attain food security, the situation still persists 

as over 8.7 million people in Nigeria are still 

food insecure [25].  In addition, a recent 

situation report on food insecurity in Nigeria 

revealed an increasing trend in the prevalence 

of the situation as the percentage rose from 

6.6% in 2014 to 21.4% in 2020 [22].  Also, 

various indicators of food insecurity like 

calorie deficiency, global hunger index and 

food consumption score further showed that 

food insecurity is a major challenge in Nigeria 

as these indices were far from the standard 

threshold. For instance, the 2021 Global 

Hunger Index ratings showed that from the 

116 countries considered, Nigeria was in the 

103rd position. Also, the global hunger index 

score of 28.3 showed that the hunger level in 

the land is alarming [9].    

Poverty, seasonal and geographical 

fluctuations in the prices of local food 

production experienced in Nigeria as a result 

of staggering weather conditions on 

agricultural activities, low infrastructures and 

global fluctuations in the price of staple foods 

that are imported have been identified out of 
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several other factors as drivers food insecurity 

[24, 7].   

Smallholder farmers as described by [8] refers 

to farmers whose productive potential spans 

from 0.1 to 4.99 hectares of land holdings. 

They are further characterized by subsistence 

production, restricted access to current and 

improved agricultural technologies and 

generally their scale of operations usually 

does not attract appreciable inputs, labour and 

capital investment.   

[3] reported that over 80% of farmers that 

grow food items consumed in Nigerian 

households are smallholders and they 

constitute a major pillar in the Nigerian 

agricultural sector. 

Smallholder farmers in Nigeria have limited 

access to credit facilities which reduces their 

productivity to a great extent and the 

likelihood of being food secured. They can 

run out of food materials especially during the 

post-harvest periods when income from 

farming activities dwindles and as such, they 

are economically and financially vulnerable. 

Non-involvement in other income-generating 

livelihood activities could impact negatively 

their welfare and hence the need for income 

diversification is salient. According to [11], 

income diversification refers to changing from 

one crop to a combination of food crops or 

even high-valued cash crops (crop 

diversification) or switching from 

agricultural-bound enterprises into non-

agricultural-bound enterprises (non-farm 

diversification). Furthermore, income 

diversification among rural folks may be 

viewed as a dynamic adaptation process 

through which threats and opportunities are 

responded to among farmers and also the 

management of risk and the need to acquire 

extra income so as to secure their livelihoods 

and subsequently improve their living 

standards. 

Due to the subsistence-oriented farming 

patterns in Nigerian agriculture, smallholder 

farmers are vulnerable to risk and poor market 

orientation. As Cassava crop is resilient to 

drought and offers many agribusiness 

opportunities, it is considered the strategic 

driver to attaining sustainable economic 

development, high income levels and reduce 

poverty [10]. 

In this context, income diversification implies 

a process of combining cassava farming with 

other income-generating activities (farming 

related or non-farming related) in other to 

improve their standard of living. In addition, 

smallholder farmers do not solely produce 

their households’ food needs and other items, 

they also buy some needed food and non-food 

materials from the market especially during 

the off-season when prices of food items are 

at the peak. Focusing on cassava farmers is 

due to the peculiar characteristics of the crops 

in combating poverty in Nigeria as 

documented by [4] and [16].  

The study will add to the existing literature on 

how income diversification could influence 

food security particularly among smallholder 

farmers. Objectives specifically measured are 

to describe the socio-economic characteristics 

of the respondents; determine the food 

security status of cassava farmers’ households 

and examine the effect of income 

diversification on food security of the 

household. 
 

MATERIALS AND METHODS  

 

Area of Study 

Smallholder farmers that were into cassava 

production in Odeda Local Government of 

Ogun State were the respondents for the 

study. Odeda is situated in the North-Central 

region of the state with boundaries with 

Abeokuta South, Obafemi-Owode and 

Abeokuta North local government areas in the 

South, East and West respectively. It is also 

bounded in the North by Oyo state. It is a 

tropical rainforest vegetation zone notably 

with rainfall for an average of seven months. 

The mean temperature is about 32ͦC and 

relative humidity of about 95% [19].  It has a 

land area of 1,320 km2 and an estimated 

population of 152,300 [13].  Farming is the 

major occupation of the inhabitants with 

specialization in crop production and few 

engagements in livestock farming.  

Sampling procedure 

Multistage sampling procedure was employed 

in selecting the cassava farmers interviewed. 
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In stage one purposive selection of five 

regions out of the 10 regions notably known 

for cassava cultivation was done. In stage two, 

random selection of four villages from each 

region was done to give a total of twenty 

villages. In the last stage, proportionate 

sampling to size was done from where data 

were collected from 120 cassava farmers 

through the use of a well-structured 

questionnaire. 

Analytical technique 

Descriptive statistics (frequencies, 

percentages and mean) and inferential 

statistics were used for the analysis. Socio-

economic characteristics of farmers, 

classification of cassava farming households 

according to their food security status as well 

as choice of income diversification strategy 

were summarized using descriptive statistics. 

Food security status was estimated using the 

USDA approach and logit regression was 

employed to examine the effect of income 

diversification on food security. 

Description of income diversification 

strategy by cassava farmers 

The four categories of income diversification 

strategy are as follows. 

(i)Cassava farm income only (C Strategy): 

These are group of farming households that 

depend only on income from cassava farming. 

They do not grow other crop alongside 

cassava nor get involved in other income 

generating activities other than cassava 

farming. Simply put, this group did not 

diversify their income source. 

(ii)Cassava farm income and other 

agricultural sources (CA Strategy): Farmers 

in this category involve themselves in other 

income generating activities that is 

agriculture-related alongside cassava farming. 

Such agricultural activity could be growing 

other crops, livestock farming, fish farming, 

earning income (wage) from other 

commercial or private farms. 

(iii)Cassava farm income and other non-

agricultural  sources (CN Strategy): These 

farmers in addition to their cassava farming 

involved themselves in other income 

generating enterprises that is not relate to 

agriculture such as non-agricultural self-

employment of any sort, managing a shop, 

trading and income earned from artisan 

related activities. 

(iv)Cassava farm, agricultural and non-

agricultural income sources (CAN 

Strategy): Cassava farmers in this group earn 

incomes simultaneously from all the 

mentioned sources above. They engage in 

both agricultural and non-agricultural related 

activities. 

Estimation of cassava farmers’ household 

food security status  

From literature, it is an established fact that 

income and economic access to food are 

directly proportional to one another. 

Considering the above, the study focused on 

the access component of food security since 

the study is on income diversification. Food 

security status of cassava farming households 

was examined by employing the USDA 

(United States Department of Agriculture) 

Food Security Approach. Households are 

classified into four classes in line with their 

food security status which was generated from 

the USDA survey tool [15]. Data were 

collected by employing an 18-item household 

food security questionnaire.  Determination of 

household food security status was derived 

following the respondents’ responses (yes/no) 

to a list of questions regarding their actions 

when there are difficulties in meeting the food 

needs of the household members [5].  Each of 

the question inquires if the action took place 

at any time in the household during the last 

one month [10] and was due to lack of money 

or food but not voluntary fasting or dieting. 

The total number of positive responses (yes) 

received from the list of questions in each 

household was used to generate a score. In 

households with children, the score ranges 

from 0 to 18 and 0 to 10 in households 

without children. A major assumption in this 

measurement model is that households with 

greater food insecurity score demonstrate a 

higher likelihood of a “yes” response to each 

of the asked questions while more food 

secured households will demonstrate a higher 

likelihood in responding negatively to each of 

the asked questions. The probability of a 

positive response to each of the questions 

asked is statistically independent for all 

households with similar level of food 
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insecurity. In line with this, the households 

were grouped into four classes, namely food 

secure (FS), food insecure without hunger 

(FIWH), food insecure with moderate hunger 

(FIWMH) and food insecure with severe 

hunger (FIWSH). 

 
Table 1. Food security category according to USDA 

Food security status Household with children (18 questions) 

Food secure (FS) Between 0 and 2 positive answers  

Food insecure without hunger (FIWH) Between 3 and 7 positive answers 

Food insecure with moderate hunger (FIWMH) Between 8 and 12 positive answers  

Food insecure with severe hunger (FIWSH) Between 13 and 18 positive answers 

Source: United States Department of Agriculture (USDA), 2016 [24].   
 

(i)Food secure households: These 

households consistently access food without 

any problem, barriers or anxiety. These 

groups were allotted the value of 1 on the 

food security scale.  

(ii)Food insecure without hunger: 

Accessing adequate food in these households 

may be challenging at times, but the quality, 

quantity and variety of their food 

consumption did not decreased. Adjustments 

is shown in their daily food management. 

These were assigned the value of 2 on the 

food security scale. 

(iii)Food insecure with moderate hunger: 

Food intake quantity and normal eating 

patterns were not considerably disrupted 

among these groups of households but diet 

quality, variety and desirability are 

considerably disrupted. These were allotted 

the value of 3 on the food security scale.  

(iv)Food insecure with severe hunger: For 

this group, there are reduction in food intake 

owing to financial constraints and as a result, 

eating patterns of few household members 

will be disrupted. They were assigned a value 

of 4.  

Estimating the effect of cassava farmers’ 

income diversification on household food 

security 

Logit regression was employed to examine the 

effect of income diversification and other 

factors associated with a household’s 

likelihood of being food secured.  The 

dependent variable is dichotomous in nature 

because it is a binary choice model. The 

estimated probabilities lie between the range 

of 0 and 1 in the logit regression model. Also, 

they do not exhibit linear relationship with the 

explanatory (independent variables) but rather 

depend on the cumulative logistic distribution 

function expressed as:  

 

Pi = Prob{Y = 1/X} = 1/1+e-z            .........(1) 

 

For easy interpretation,  

 

zi = α + β1x1 + β2x2….βnxn.                                   

...................................................................(2) 

 

Equation 2 can be stated in its odd ratio form 

as: 

The log of odds ratio or the logit = 

 

Ln(
Pi 

1−Pi
)= α + β1x1 + β2x2….βnxn.............(3) 

 

where: 

Pi = Probability of being food-secured.           

βi = parameters of the independent variables,  

i = indexes of the households observations. 

To get the value of zi, the probability of 

observing the sample among the respondents 

must be formed through the introduction of a 

dichotomous dependent variable Yi such that 

Y is equal to 1 if the household is food secure 

and 0 if otherwise. The model was estimated 

using the maximum likelihood estimation 

(MLE) technique. The explicit form of the 

model is expressed as:  

Y = Household food security status   (food 

secure = 1; 0 otherwise)  

X1 = Age of cassava farmer (years)                  

X2 =Sex of cassava farmer (male =1; 0 

otherwise)  

X3 = Household size (number of individuals)  

X4 = Cassava farm size in hectares (ha) 

X5 = Cassava yield (kg/ha) 

X6 = Income saved (naira)   

X7 = Cassava farm and other agricultural 

income sources, CA (CA= 1, otherwise 0)               
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X8 = Cassava farm and other non-agricultural 

income sources, CN (CN= 1, otherwise 0)               

X9 = Cassava farm, other agricultural and 

non-agricultural income sources, CAN 

(CAN= 1, otherwise 0)         

Note that households that fell into groups 1 

and 2 above were collapsed into one and were 

regarded as food secure households while 

those that fell into the third and fourth were 

also merged into one group and were regarded 

as food insecure households.     

The A priori expectations are for the variables 

to be positively related to food security except 

for age and household size which may be 

otherwise. 

 

RESULTS AND DISCUSSIONS 

 

Socio-economic characteristics of 

smallholder cassava farmers 

The socio-economic characteristics of the 

cassava farming households are displayed on 

Table 2. Majority (96.7%) of the cassava 

farmers were male whereas just few (3.3%) 

were female. This means that men are more 

involved in agriculture and specifically, 

cassava farming possibly as a result of the 

arduous nature of the work as female will be 

underprivileged in this regard. Most (43.3%) 

of the cassava farmers were 50 years old and 

above, 23.3% were in the 30-39 age group. 

20.8% fell into 40-49 age group while those 

less than 30 years of age constituted the least 

(12.5%).  An average cassava farmer in the 

study area was 46.03 years. This suggests that 

majority of the farmers in the study area are 

still in their productive and active capacity, 

thus, could still actively engage in diverse 

income generating enterprises. This may 

possibly increase their chances of being food 

secured. Distribution of the respondents by 

marital status indicated that 13.3% were 

single and majority (86.7%) were married. 

 
Table 2. Socio-economic characteristics of Cassava farmers 

Personal characteristics Frequency Percentage Mean 

Sex 

Male 116 96.7  

Female 3 3.3  

Age (years) 

<30 15 12.5  

30-39 28 23.3  

40-49 25 20.8  

50 and above 52 43.3 46.03 

Marital Status 

Single 16 13.3  

Married 104 86.7  

Level of Education 

Primary 60 50.0  

Secondary 56 46.7  

Tertiary 4 3.3  

Household Size    

1-4 87 72.5  

5-8 29 24.2  

9-12 4 3.3 4 

Farm Size (hectares)    

1-4 99 82.5  

4.1 and above 21 17.5 2.8 

Cassava Yield (kg/ha)    

1,000-5,000 90 75.0  

5,001-10,000 9 7.5  

10,001 and above 21 17.5 6,358.33 

Source: Computed from Field Survey, 2021. 

 

Furthermore, in terms of education, half 

(50.0%) of the farmers had primary school 

education, 46.7% had secondary education 

while very few (3.3%) had tertiary education 
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level. Educational attainment could determine 

the level of opportunities available to improve 

income diversification strategies, improve 

food security and consequently reduce 

poverty level among the farmers.  Majority 

(72.5%) of the sampled households had 

between 1- 4 persons in their households with 

very few (3.3%) had large household size of 

between 9 – 12 individuals in their 

households. 24.2% had between 5 – 8 

individuals in their households. This 

distribution may not necessarily put pressure 

on household resources particularly food.  

Majority (82.5%) of the farmers were small 

holder farmers who cultivate between 1-4 

hectares of farmland while very few (17.5%) 

cultivate above 4 hectares of farmland. The 

mean farm size was 2.8 hectares. This 

suggested that the farmers are smallholder 

farmers. Yield from cassava showed that 

majority (75%) had between 1,000 and 

5,000kg/ha, 7.5% had between 5,001 and 

10,000kg/ha while just very few (17.5%) had 

yield above 10,000kg/ha. 

Income diversification strategies among the 

cassava farmers 

Distribution of cassava farmers according to 

diversification strategy employed is shown on 

Table 3. Cassava income in addition with 

agricultural income (CA) constituted the 

modal group. They represented 54.2% of the 

farmers interviewed. Furthermore, one-quarter 

(25.0%) of the cassava farmers (C) do not 

diversify at all and as such they rely only on 

income from cassava farming. Very few 

(12.5%) of the cassava farmers embrace 

income from non-agricultural sources in 

addition to income from cassava farming 

(CN). The least represented category (8.3%) 

are cassava farmers that combine income 

sources from both agricultural and non-

agricultural related activities (CAN). This low 

representation might be due to the tedious and 

strenuous nature of involving in several 

income generating activities almost at the 

same time despite the fact that it was highly 

rewarding financially as found out in the 

study. 

Cassava income only (C strategy): Farmers 

in this category earned a mean income of N 

71,500 and the standard deviation was 

21381.19 (Table 3). The incomes earned in 

this category ranged from a minimum of N 

40,000 to a maximum of N 95,000.  

Cassava income plus other agricultural 

income strategy (CA strategy): More than 

half of the cassava farmers (54.2%) who 

practiced the ‘CA strategy’ earned between N 

68,000 and N 191,000 during the growing 

season. The mean income for this category 

was N126, 556.14 with a standard deviation 

of 35102.85. 

Cassava income plus non-agricultural 

income strategy (CN strategy): Their mean 

income was N 143,880   and the standard 

deviation was GHS 21486.08. The least earner 

in this strategy earned N 115,000 for the 

season while the highest income realized was 

N189, 000.  

Cassava income plus other agricultural 

plus non-agricultural income strategy 

(CAN): The mean seasonal income of farmers 

who employed the CAN strategy was N 

185,320. The least income realized for the 

season was N 155,000 while the highest 

earner had N225,000 as income.  

 
Table 3. Income diversification strategies and mean income earned in Naira 

Income Strategies Responses Mean Income (Naira) 

Freq % Mean Std. Dev. Min. Max. 

Cassava income only (C) 30 25.0 71,500.00 21381.99 40,000 95,000 

Cassava and other agricultural income 

(CA) 

65 54.2 126,556.14 35102.85 68,000 191,000 

Cassava and non-agricultural income 

(CN) 

15 12.5 143,880.00 21486.08 115,000 189,000 

Cassava and agricultural and non-

agricultural income (CAN) 

10 8.3 185,320.00 22318.19 155,000 225,000 

Source: Computed from Field Survey, 2021. 

 

Estimation of food security status of 

cassava farming households  

The food security status of the cassava 

farming households in the study area on Table 
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3 showed that 42.5% of the households are 

food secure, 6.7% are FIWH, 13.3% are 

FIWMH and 37.5% of the households are 

FIWSH. This implies that a large number 

(57.5%) of the households remain food 

insecure at different food insecurity levels. 

This implies that the problem of food 

insecurity exist among farming households 

particularly those in rural areas. This result 

agrees with earlier submission of [1] and [17] 

who reported that food insecurity situation is 

more pronounced among rural farming 

households than urban households. 

 
Table 4. Food security status of cassava farming households 

Food security status Frequency Percentage 

Food secured (FS) 51 42.5 

Food insecure without hunger (FIWH) 8 6.7 

Food insecure with moderate hunger (FIWMH) 16 13.3 

Food insecure with severe hunger (FIWSH) 45 37.5 

Food secure households 59 49.2 

Food insecure households 61 50.8 

Total  120 100.0 

Source: Computed from Field Survey, 2021. 

 

Effect of income diversification on food 

security among smallholder cassava 

farming households 

Examining the relationship between income 

diversification strategies and household food 

security among the cassava farmers, three 

categories of the farmers diversifying their 

incomes as obtained from the study was 

employed. They include those engaged in the 

agricultural enterprises (CA strategy), non-

agricultural enterprises (CN) and those that 

combine both the agricultural and non-

agricultural enterprises (CAN). The logit 

regression model showed that age and 

household size were significant but had a 

negative relationship with the likelihood of an 

household being food secure while cassava 

farm size and every of the income 

diversification strategies adopted by the 

farmers had a positive influence on household 

food security (Table 5). The result showed 

that engaging in any of income diversification 

strategies increases the likelihood of the 

households being food secure as positive 

relationship between each of the income 

diversification strategies was observed. 

Specifically, combination of cassava farming 

income with other agricultural sources will 

increase the likelihood of the household being 

secured by 9.6%. Furthermore adoption of 

additional income source from non-

agricultural related activities will increase 

household food security by 7.3%. This 

findings is in tandem to the earlier reports of 

[12], [19] and [2] that participating in non- 

farm work is essential in raising income levels 

among farmers and it has the capability of 

improving household food security. The last 

category of income diversification strategy 

(CAN) is positive and statistically significant 

at 1%. This positive relationship will increase 

the likelihood of household being food 

secured by 17.8%. It can be deduced from the 

study that engaging in income diversification 

not only increase income levels among 

farmers but can also be viewed as a means of 

reducing various risks associated with farming 

activities, so by combining cassava farming 

with other agricultural and non-agricultural 

enterprise can help guarantee smooth and 

steady income flows among farmers 

particularly during the off season and this will 

consequently improve food security situation 

among the farming households. 

Age of the farmer showed that an increase in 

the age of the farmer by one year will reduce 

the likelihood of household food security by 

94.8%.  This conforms to the earlier result of 

[14]. This may be due to the fact that the 

strength and energy to engage in other income 

generating activities reduces as the farmers 

grow older there by leading to lower income 

and thus making them susceptible to being 

food insecure. 

Household size was negatively associated 

with the likelihood of household being food 

secure. This means that any additional 

increment in the present number of household 
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members without appropriate increase in 

income may likely reduce the household 

purchasing powers, put additional pressure on 

household food resources and may impact 

negatively on household food security. As 

seen in this study, an increase by one person 

in the household will increase the likelihood 

of household food insecurity by 103%. This 

however agrees with the findings of [23].   

Cassava farm size exhibited a positive 

relationship with the likelihood of household 

food security as expected. This implies that 

farmers that cultivate larger farm size will 

have more output and can be sold to get more 

income. This will ultimately increase the 

farmers’ food purchasing capability and thus 

improve household food security. 

Specifically, an increase by one unit in the 

cassava farm size cultivated will increase the 

likelihood of food security among cassava 

farming households by 46% in the study area. 

This corroborates the earlier findings of [12] 

and [2] who maintained that an increase in the 

area of land under cultivation promote food 

security. 

 
Table 5. Logistic regression result of the effect of income diversification on household food security 

Variables Estimated ß values Standard 

error 

z-value p>|z| 

Age -0.948*** 0.210 4.514 0.000 

Sex 0.230 0.588 0.391 0.746 

Household size -1.030*** 0.175 5.886 0.000 

Cassava farm size 0.460** 0.197 2.335 0.003 

Cassava yield 0.409 0.789 0.518 0.682 

Income saved 0.001 0.073 0.014 0.994 

Cassava and agric (CA) 0.096*** 0.022 4.364 0.000 

Cassava and non-agric (CN) 0.073*** 0.017 4.294 0.000 

Cassava, agric and non-agric (CAN) 0.178*** 0.051 3.490 0.000 

Constant 7.245 2.717 2.667 0.000 

Log-likelihood function -52.880    

2 of Likelihood Ratio test (df = 9) 41.36    

Pro>chi2 0.000    

Number of observation 120    

Pseudo R2 0.536    

Source: Computed from Field Survey, 2021. 

 ***
, 

**
, 
* implies Significance at p<0.01, p<0.05 and p< 0.10 levels respectively. 

 

CONCLUSIONS 

 

Nearly all of the cassava farmers engaged in 

income diversification but involvement in 

agricultural related enterprise constituted the 

modal group (CA). Income level increases 

with diversification as farmers that do not 

diversify at all earn the least income during 

the growing season.  

Food security condition revealed that only 

42.5% were food secure while 6.7%, 13.3% 

and 37.5% were FIWH, FIWMH and FIWSH 

respectively. 

Achieving high food security scenario in the 

study area is positively associated with 

increasing the current farm size under 

cultivation and diversifying into agricultural 

and non-agricultural enterprises.  

Awareness creation on the need for 

diversification among farmers in the study 

area would be helpful in improving food 

security conditions.  

Also, technical advice and guidance should be 

provided to the farmers regarding the 

combination of enterprises so as to achieve 

the ultimate aim of improving food security. 
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